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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
which eliminates the need for an under-fill resin, improves 
reliability in packaging by relaxing stress applied to a metal bump, 
prevents a damage from being caused to a device around the bump 
during a recycling processing, and can be manufactured at low 
cost, and to provide a method for manufacturing the device. 
SOLUTION: A semiconductor device has a semiconductor chip 
whose electrode pad 12 formed on a semiconductor substrate 11 
is connected to each electrode corresponding to multi-layer wiring 
board 32 via metal bump 25, an insulating resin layer 20 covering 
the semiconductor substrate 1 1 and having an opening 20a 
exposing the electrode pad 12, a rewiring pattern portion 24a 
whose one end is connected to the electrode pad 12 and whose 
other end is projected from the opening 20a and extended above 
the insulating resin layer 20, an elastic insulating stress-relaxing 
resin layer 27 covering the insulating resin layer 20 and the 
rewiring pattern portion 24a, and a conductive bump 28 buried in 
the insulating stress-relaxing resin layer 27 and for connecting the 
other end of the rewiring pattern portion 24a to the metal bump 25. 



28 ?4<i 





2<a 




24a 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



10.10.2000 
09.01.2003 



http://www19.ipdl.inpit.gojp/PA1/result/detail/main/wAAAEjaOHiDA413144204P1.htm 2007/11/14 



mB*^mm/fif (jp) <^2> & ^ ^ If ^ ^ (a) (nmmmwJkmm^ 

4^582001-144204 
(P2001-144204A) 
(43)1)^188 yri£13¥ 5 ^25 5(2001.5.25) 

F I 7-'73->*(##) 
HOIL 23/12 L 



(51)Inta' WBWE^ 
HOIL 23/12 



(21)(UK»^ 


49071 1-32S770 




00000^37 










(22)tflHB 


^^imi^iesdsge. ii. i6) 




JlCSIISiKSBrTB 7 » 1 # 






























(74) 


100096231 








#3!± IIS fH 



(54) ¥3»^flmcPE-(0»ja^l£ 



(57) [mm\ miE^) 

Sriix, 1 1 «r®V>m<i^-«5' K 1 2 ^gtbl" 

Kl 2»^-«2)5j^M$ixS.oftb,«z5SMPgP2 0 a/{i^P>5l 
m LTitei^ttWlllg 2 0±(C®Ot5Sffi«|/-'^'->Si52 
4 a i . iffeigitt)|»fl|g 2 OS.V^n^f^^<^->^ 2 4a 

y<'^^2 8t^m^i>. 



28 24a 



28 



(8) 



(b) 



(c) 









12 24 26 


33 28 


33 28 












t 


I ( \ 

12 24 28 



-27 

'20 
-13 
-11 



-^27 
-^20 
^13 
---11 



24a 



25 



25 



28 



\ 

20a 



12 24 



26 



^27 
~^20 
M3 
11 



24a 



(2) 

1 

mmmmmt. lo 

3 ] AtflE^ 2 

SIB. 20 

'pt£ < h hm^'sm.'mmm^mm \^xmwm.'mm 40 
[0001] 

[000 2] 50 



2001-144204 

2 

^^^^iP-^WiY CBG A (flip chip ball grid ar 
ray) J^^CIC J; 5^-? -y^— v't til^ LTV^So 
[oooalHion. FCBGA:fr^(cJ;S^jgfrlS 

m.^^^-tmmmxh^ . (a) 

mi^/'^S' K^^L. K±lC{±^Jg/<>-7"2 5 

;5s^«$n5 (010 (a) ) 0 z.(0^m^=^-y^^ 1 

[ 0 0 0 4 J -m^. ^m^<>^2 5 /OSflAyfc*— /W-C 

(c , i/ y 3 1 1 ^msif^mm 32 1 <Dmmmm 
m<Dm^'i^^-^x!Z^tim^i)^m±L. ^mmmmm^j: 

[0 00 5] mt L-rHiStt^iS-fbT/w^ - 

(A 1 N) . ^yi:y^<r)±7 xv^^ 

(Di^^n^^msm&m 2{cm^\ ^i^m^^^y^s 1 ^ 
[0 0 0 6] ^^x\ itm^mmxmmm^Mi-^^^^^ 

[0 0 0 7] 

t^mnmmmt(D^^(Dmmmm\''m'^i^it. vy 
o-xmx^mmm^M^mm m&A^^^it-t^ t 

[0 0 0 8] FCBGAlj^(Dy<y^--i^lit. ^^^(7) 

:kmm^mi^Mm^^ (l s i ) jc^K^^ns ztA^- 



(3) 

3 

(010 (c) ) lOT^i-ipfc. m^%:^^timy-f^ 
2ii^hm fMrTMt^-SL^^X'h 5c 

[00 0 9] ±IE5?^ LB#(c«. mo ( d ) \z 

7° 3 1 b^m&^mL3 2 tnmzTiysf-y ^ /i^mm 
<, ^m^^m-h^i>mmfii^mmm^WL^'^m\^x 

lO 0 1 0] *^P^f±. ±E(Cie;2f. i|£jg0:f^5,7»i:# 

xmmmm^^\^±^^i>tmc^ mmmmir-^t^mm 

[0 0 1 1 J 

[00 1 21 :$imm<D^^mi^mmx'ii. ^m^^^yyt 

-r?,^.(D^mi^f--yy<Dn^^iim^'^m\zLxi&='^ h 
^mmm^m^L. 'y:^^^\^-</ux'^^m-t^^yy<^m 

iiXmtriift'Sr tj)ST'#5<^-C\ fti^SligT'!?:^^^^*^ 
^^mLtzm^<o^mi^^'yy^m?>^tiii-^^^o 50 



ItM 2001-144204 
4 

[00131 r ^ r\ mmm 2 #«gBW;5^ stitem 1 m 
m\im-x^mmn'&^ui:f^ 1 ^ttasitijc^atc 

[0 0 141 4^, StllEm2^tta5W&t/iteiiktti|»lii@ 

m2'mmuut^m^<yyt<DmmmiAm-r<ox. m 
[0 0 151 mmmm^mmmi. 

[0 0 161 *fc, flf^Eite^e/Js^3fe^4«•^5^*»^fiK6r 

[0 0 171 *i^B^Wii^^ft:$|gCDKig;^ffi(4. 

mm±.\^M^^irtzmm^<y h'im^mwiff>M!ti-6^ 

«*5HfiEW PgPA-ib^m \.XmWmm}z\zmx^i>^ 1 

w^risit. Mffiitei^e, ^\mnn¥sRxiw.2mnn¥f 

Rjfeig^ttWfli^srWii \^xm^m^'iimmm<o^mt^h 

mt&^2m-n.u¥!-^nm^^. mm^2mm^pi<Dw\m 

[0 0 181 :^%m(o^mi^mWi<^m'i^ifmx(t. ^^m- 

Lfc«ISi:roi|i^#«^^ y 7'*#5 w t t^-C 



5 

[0 0 19] 

10 0 2 0] m (a) {d.T^-r i 5 {C. 10 

« (^^y 1 T/l-5=^^A (Al) X 

(iffl (Cu) ^;0^tfi)c5''^°.y K«ffil 2Sr, ^i^jg^^y 

100 2 1 ] MIC, ai (b) ic/T^-ri5(-> Kfl; 

ISl 2 SU5^^'y5^-<—> 3:^1^1 3±{C, S i Oi^W 

<ia^w^sfx{i/i^y-r 5 K (PI) 

^mmM 2 0 jcii, 2 0 o'cw±«itflgtt 

^^ti^miat. gff^s^-c'ipfisjia^iiis-rsr tie 

loo 2 2] ^5:^^■t^ (c) \Z7^-rXoic. ffeiittt 

«J!gg2 0±{C7;*- hUv?^ Ml S^MB^LXA^h. 

^-=y^$JiS-tS„ ^Itiet. 01 (d) (C/T^-rj;9 30 
(c, ^^'^/jaULfc^;!- hl/v^;^ hg 1 5 $r-^;^ 

Si 2±{cMPgS2 0aSrffM-r5o 

[00 2 3] ?>:V>-C% m (e) iC^^-rXolZ. 7 ir V 
V'yT. Vm \ 5^l^*LTiteatt^ftJigg2 O^Uffl^-S 

5o r r T\ ite^tt-isiiia 2 0 t^mwm^-^m^ $ 

Ml 5cDff^^&U5^£lg;dS^iHC?i.5, 
[0 0 2 41 MfC, 112 (a) fC^^-fipJC. 7s^<y^ 40 
y >:/&^(Cj;oT, Kl 2±, MPg|52 0 a 

mm^mh \.x(nnm^<y k«^^ ^tx^rn 2 1 ^ffM-r 

5o ail/N's/ KS*^^5'>'^®2 Itt, (T i) % 

3il±, ^nA (Cr) ^(^^JgW5|SfT-«fig^ixT 
*5 9 . A 1 X(iC u y K 1 2 i: <n>^m 

m^ms-^m^wm.im.'^ii^x. mmmmm 2 0 1 

>'W12 1 wffMlc^feSoT, nm^^v Kl 2*®tC7°7 
X-7*ffi*n,a^i£L., Kl 2«S<om^^«S 50 



2001-144204 

6 

K 1 2 > KS«y ^/i'g2 1 i(^^«ttSr-a 

[0 0 2 5] 02 (b) lc*i-J;9l-, 

KS«/ ^;wg2 1 C u^cD^MW^^ibsS; 

fi)ct-5o ii)o#|&«®^^/H^2 2(i. ®«^}gin^tt 

[0 0 2 6] i3cV>-C\ 112 (c) (w/T^i-i^fC, 

/H^2 2±i,cy^ h ^'y^ hS2 3^3-7^-1' v^-f 
5„ ro^, 122 (d) icij^t-J; 7;*-hyy/7 

^/WK2 2(D;f^SrSm$-&5o 

[0 0 2 7] MIC, 112 (e) (C;^-rJ:9lC, «fl?C u 
4?)o#«iS-C\ J?)ot;^a;»^^'/H^2 2±{C(0^Cu 
*o#g2 4SrJl^t!fe-r5„ 

[00 2 8] ?l#igtt, 113 (a) lC;^-rj;9lC, 
h U-v?^ hg2 3 4r^56L, h u-:/^ hS 2 3 T'S 
j3ixTl^fc*ot^««^^/HK2 2 5r®fflSlJr-5o ^ 
ro^, 1113 (b) lc^-rj;9lc, Cu*!)otg2 4^-7 
^'.^iL.-t, *o#^&«gy ^/U^2 2$r^*L. 03 

(c) IC^-fiplC, C u*:)o#S2 4Sr-7>!.;5' t L 
X. Kg^«^^'/i-g2 1 Sr'J'ais/ hni-y^v^i^ 

V Kl 2lC-SiS;45^igc^FtLl.ofiiffi/Ji5SPSi5 2 0 a^J^f) 

24a {%\m.mvfM) 

[0 0 2 9] i«J:V^T\ 113 (d) iC^-fi^lC. Cu-^ 
li A/ 7t'^ ^ 1 1- 5 ^JS !7 ^ ir * ffl V ^ !7 ^' ^ 

>^mx\ ^nmm^<^~>n2 a a ic#mf4^<> 

7° (^2««ifi5w 2 8^^«i-5. mm^ 

/^:/7"2 8(Dll{^|-tlc5feitoT, Sga^v-?^ — :/gl5 2 4 

a icy 7 Xv^BAJtSSMlc i 5 y > ^*as=SrJte 

!7^i'/)f>'7^w'i^^ffi|Cj:5^«ttAV7'2 BWSl 
[0 0 3 0] §l#igc#> 124 (a) IC^I-i^lC, 

(^:^7;c^^J:<o^ffilciffe^^4^£:;^;ig«^»flll (itei^ttWflg 
1) 2 7S:ffMLT, lt«tt/^>-7°2 85.t;^SSei^/^°^ 

->-gi5 2 4 a ^^mi-^o i^m^ittimmmmm 2 1 

li, #«<t/^^7°2 8S?^ffffi^/-«^5'-^a5 2 4 a 

v/yn-V^j^fll. 4fy^$K^«li, jKy;i-U7 

[00 3 1 ] |feJtttJ$:;^S»fM)i§e 2 7 (4. 
0. Oi~8GPa (^©ffl-CfcScit 



7 

7° 2 8 i ^^*p-ti:/j:;i5 hmm^^mmm 2 0 

[0 0 3 21 HI-, 114 (b) (CTi^-tJ; 5 IC. ^Biift 

y X-^^BftiaSfS (CMP :Cheii.ical 
Mechanical Polishing) a^p^OW^S^ff^fflV^TWS 

^wm--hm:mmmm2 Th^h^mm^^^^^ 2 s 

[0 0 3 31 cro^, 124 (c) tc;?i^fi5lc, 

>7'?i^^ffl7i^m3 3{c. m> (sn) (Pb) 

2 StO^ftlC^feiLoT, ^JR/^>-7°ffMffl7:/KgB3 3 

ic«a;»c u4t>o#^iSL, ^vMi, ::(Dfl;^cufeo 
t^JCS{C«l«i?ife (Au) *!)o#«!;SSri!iS-rwi:>iST 

5"//u (Ni) «)o#?rJlLT<>, l^«W'^*-iS#P>tb 
5o MIC. ^S/<V^ffMffl7^Kg|5 3 3±IC. WSl^F 

icig4 Lfc<?fa< i*^^ri«i45ci^>4s^^?-r5«^icfi, 

[0 0 3 4] _htei;if^^-c, ^m^<>y'mi^my>h'^ 

3 3 ±.l,cy y y ^ (ll^iir-f) LT;5^b^JS/< 
^fc'^Cf^i^■C, :&Jl/<^7'2 S^rAuXli^-^ (Sn- 

Ag) ^^i&^-e«lfigi-5rtt>-et5o 
[0 0 3 5] ^^>:v^T^ 12 5 (a) |c^1-J;5l-, ^-f-^ 
Kl S^fflV^T. ^'^^N:t^W^|i^f*:S;Rl 1 
^W^L. 1215 (b) (C^i-iplC, l@Sijc7)iti^#:^s/ 
yi OlC5>l8t1-5o 

[0 0 3 6] *ilffiff^^«fij-e(i, K i 2 tc-« 

S2 o±icMu«^,ffiB^/N°i?-:^gi52 4 a<Dmmzmm 

2 7i^icfflK$nfc4^«|-e±®{c^ 
JS/<:^7°2 5^^=ff1-5. Hl^^^lfi-c^^ft^ 

•yn 0t#ggBIIS«3 2 (EllO) troraiCi^l^Sfi 

<mmii^. ^m.'&y<i^^2 8tm^>i^^t-tim.mmm 



(5) #M 2001-144204 

8 

^'-v^jiS:SM-r.5fc'ifr% #iga^s« 3 2 <^=&« 

[0 0 3 7] Sfc. *3liSff^ffi^J-C'l4. >>i/N4^0iii5f 

1 1 <D±m^%umi-timmmmm 2 7 ^w^^ 

i>ai/NW^/U-C#*2fi*:^3/7'l OCOiijglSSriS 
*Srt;Ji-C#5W-C% fti!ilSlit-C!>3i/NA»c,^||ttfc 

10 <@>!r{c5>SilLfc^^^T'^i|ii*f*:^y7"^iiit1-5^-? 

[0 0 3 8] MIC, iji^ft:f-s/7°l 0(7)^<yv^-<->3 
Vf^l 3±(c*fegitt«)ii®2 0;4S?i^fi)c^n5(DT\ n± 

y 1^ 1 3 • -y -> 3 1 3 TcoSttffi^ffi ?r J; 

•3«4iiic{!fti-r5^t/J5T't5„ ^tiicJ:"?, ff^tsaa 

!is^fe-C^a*F C B G A:^^W/^-;'>-v^Sr#5 c t 

20 [0 0 3 9] nkiz. i^%m<om2'Mmmm\^r>\,^xm 
miri,o ^WMmm\^. (b) (DiMt.x>,mc 

7'air;^-C*)-5„ l^liroxg{c^i^-r5*llifeJi^«i0>lro 

^«f*^gSW®{igXS=^ll 6 . El 7 [zfr^-t. 
[0 0 4 0] He (a) \Z^-tX.O\Z^ Cu■^li^5t'^ 

Sr±fife5> i -r 7 ^ffl V 17 -< -^^ -f > 

jfeT% 5felCj^fifeLfc#m/<^7' mi^«tt^< 

mm mr. ^ 1 2 7 a tiq^^) 

i>^h<D^mn^\z.^2^mL^<:y^2 s b^j^^-rso 

30 [004lllE16(b) (CTF-r i 5 (C. mi Jfei^tt/S;^ 

mmmmm 27a ±icm 2 i^ig:tt)^;^i^r«i 27b 

2 8b^«i«6<j, it^mis-M^h^n-ti). m2mtm 

^■.f^mmm^m 2 7 b 1 mm.jz^t>m^mfim 2 7 

[0 04 2] MIC. 126 (c) iC^nl^ipIC, W.2l^U 

'm-titmmmm 27 h Rx/m 2 ^tt^^^vT" 2 s b w 

40 ^ic, y^x-v^Biaaft^s-^cMPS^^s^-cweu, 

m 1 mmmt^timmmmm 2 7\>t^h^%2 > 
^2 8 b(75±ffii^gtti^it, %2imm:^t^m:mmmm 

2 7 b t (0[^-B±lc^fi1-5ifeJS^^>7'J^^ffl7^' K 
^3 3 5rJ^fifef 5. 
[0 0 4 3] !!>:V^T% 12 7 (a) (Ci^t-f J; 9 ^2 60 
^tttt^<>'7°2 8 bcZJ^JS^^^^T'Jg^ffly V KgS3 3 |C 
4feJSS^<vr2 5?r, mi*Ji?^«l^i:l^«tc^«i-5o 
[0 0 4 4] MIC. 0 7 (b) ic^j^-fj; 5IC. 

u- K 1 8 ^ffiV^T, e7ai^N:t^tOi#^^t^S« 1 1 ^ 
50 §)^L, 0 7 (c) iC^-fiplC. fiSiJO^j^f^f-yT' 



9 

1 oic^^m-r^o 

[004 5] ^mmmmmicx^ t . ^ i mmmmmt 

mSKit LX^mSSM&Wi 3 2 -^n^mf^<o^ 9 Yir 
flil27a, 2 7 b^fCit). ^JS/<^^7'2 5lCi!)<'^ 
[0 04 6] jSkfc, *^B^(0^3||iSfl^ffiC?iJ|ioV^TIft 

M-rSo *iiJ£jgii««ji4, 133 (c) (oxs*-e«i^i: 

[0 0 4 7] S-f, US (a) lC*-fJ;9tC. Cui6o 
#g 2 4 (7)^1-g|54ISi^Ji^J5feffl y m 2 4 a tC. iEXfc^^t 
ffiW^S5«Rtt*|5«3 0(DTffig|5?r^«ttS«^J2 9T' 
@«1-5o ^JS8{RttgI5*f3 0W@«Jc5fei£ 

o-C. :^Sl5iiS^J^^ffl7Vm2 4 a^ffi^^^yX^S 
ffiA!!;aftl#T'i? IJ-^^i/'MSL, Siai^^-?^->-«fl5 2 
4 a t^JlSiRaa5«-3 0 i:0^«14S:SfClSl±$-a:5 

[00481 ^«ttS*iSPJ 29 {4, Cu, Pb. Sn. 

N i , /<y'y'>J>. (Pd) . Ag. Au, Al ^CD^M 

[0049] ^Ji$}nttSl5*t 3 0 C u , N i , P 
b, Sn. AKg^(Fe), ^ V""? (In) 

\ 0~2 0 0|£mO^iai^-C'fe5^i:i4^a*Ll/\ 

[0 0 5 0] Hjc. S8 (b) \z7fi-ri.^\z. ^sian 
tt^*t3 0RO!Slea^^°^-va5 2 4 a ^mmi-^i&B 
^ittimmmsnm 2 7 i^mi^'>^^^±(D±m^cm^i- 
[00 5 1] m'X\ 0 8 (c) (c.T^-rJ;9{::> Jfe^tt 

mtimmmmm 2 7 R^^mmpi^^u 3 0 (D±um 

Sr. ^7X^*tEftiaft#r^CMPS^P^-CWIiU. «6 

mms-timwmmm 27 1 (7)ms±\cimi-i^my< 

[00 5 2] ^\tm.^. 09 (a) {C^F-Tipl;, ^JS 
^<i^7"J^figffl7:^KS|5 3 4±tC. ^lXt;f^2|IJSflgfl| 
«sj<tl^«(^^JB/<>7°2 5?r^«i-5o MIC. 09 

(b) (C/T^-fi^JC. if^'yl^if^i — Kl8^fflV> 
X. !>i/^^^(Oi^i^«:St5t 1 l«r§]»rL. 09 (c) {c 

[0 0 5 3] if.nmmmm\z i ^, t , mi ussjf^^^j t 



(6) 2001-144204 

10 

i ?>-f ic. ^s<KRttSi5« 3 0 i:mm^mmi 2 9 xn 

6if^^<^->^^2 4 alc^^(c@^-Ct.5i:V^9??!l**5 

[0 0 5 4] y^^mt:^(r>»mfj:mmmmmiz& 

10 [00 5 5] 

yoyicmKmmti^mfaLxmmm^^i^^^^ 

[SffiWffi^/jjgftP^l 

20 Kigi§S^*-r»fffi0T-fc 9 , (a) ~ (e) I4=&XS 

[021^1 mmmmmicion 5 *ai«c^Bro»itjas 

^^i-Wimmxh<0. (a) ~ (e) f4«-Xe^®fg&«3 

[031^1 |gifeff^flS«sjlcJsftS4^»i4^^fi<0S!iJgiiS 
«r^-f»Tffi0-C*>t). (a) ~ (d) [t^xm^:^1lim 

[041^1 mmmmm\zini^^mi^mm<Dmmmm 

i:^i-msmxh<0. (a) ~ (c) {4#xe$:lfe|Sge<j 
30 tC^-fo 

Sr^T^1-»fffi0T-fo9, (a) (b) (4#xe^m 

[0 6] ^||B^rom2||Jfeff^liMI-*3tt^^^f*^»cD 
®ijgjiS^^-r»fffi0-t:-fc?), (a) ~ (c) {4#XS 

[0 7] f^2mmmmmizin-f6^m»mm.(ommmn 

ir^-tmrnrnxh*) . (a) ~ (c) tt=&XgSr®|ig&<J 

40 [08] *5l?q(^)m3||!6Jg^eiHC*5lt5i|i««:igtt(D 
S{itm^'T^1-»fffiia-C*ifo9, (a) ~ (c) t4#Xg 

[0 9] m3mmmmmizi6i-f^^mi^mm(Dmmi&m. 

trmi-Wrmmxh*)^ (a) ~ (d) ll^-XSSrgiligW 

[010] t^5llS<DFCBGA:^S:<^/>V'/-v;«ig$: 
{ix.fc*l[{*:$ie«rS^-f-ttM0-C-*>«3. (a) H^^m» 

^y^^. (b) tt^jSf^c^-yyc^^iS^^^Sr. (c) 
itil^m»'f-yy(7)^^Li(km^. (d) liSt^L^OijS: 
50 #ff:^y:^w4^t<i5r*^'1^-r. 



11 

1 1 : ^mi^mm 
1 2 : /^°^/ h'mm 
1 0 -.^mw-f-y^ 

1 3 : yB: 
1 5 : 7;i- h Uv=yC 

1 8 : ^^'T^^l/l^-K 

2 0 : ^i^^miS 
2 0a -.W^UU 

2 1 : mM^<y Kg^*^^^i'S 
2 2 : *o#i^«l^^/Hi 
2 3 : 7;*- h U-v?^ 
2 4 : Cu*o#g 



(7) #W 2 0 0 1 

12 

* 2 4 a : SEi^^-^^-i^giS 
2 5 : ^JS/^VT" 

2 7 : m^miMmmmm 

2 7a : ^ 1 «&ltttl^;^i^«mgS 

2 7b: ^2im'&.mtsmmmmm 

2 8 : igmii-'^^T' 
2 8a : m 1 

2 8b: ^2^m/<V7' 



14 4 2 0 4 



10 



2 9 

3 0 
3 2 
3 3 



3 4 : ^M/OT-J^^ffl^ V KSB 



[Hi] 



[112] 



13 



(a) 



12 13 12 



^11 



(a) 



2 0a ^1 20a ^1 

12 13 —-11 



20 



(b) 



20 



12 13 



-11 



(b) 



22 21 




20a 



T 



12 13 



^20 



'11 



(c) 




(c) 



22 21 23 



\ 

12 



13 



—20 
—11 



20a 



(d) 



20a 15 20a 



12 



15 




13 



-^20 
-11 



(d) 




(e) 




1 



12 13 



.11 



(e) 



24a 2324 24 2? 23 21 24a 24 







10 

/ 

28 28 , 



25 



10 

/ 



(b) 









I \ \ 

12 24 26 



—27 
—20 

—11 



28a 28b 



24a 



I 

12 



24 



24 



^27b 
—27a 
—20 
"^13 
"--11 



I 



(9) 



2001-144204 



[US] 




VI8 



28a 28b 



26 



24a 



(b) 



12 24 24 



—27b 
—27a 
—20 
^13 
--11 



10 25 10 

/ 28a 28b^^^^/ 



24a 



(c) 













\ \. \ 




12 24 24 




10] 




^31 



—27b 
—27a 
—20 
^13 
--11 



(a) 



u — u u;^ 



25 



(b) 



(c) 



(d) 




-31 



ID — D — 0^26 



(a) 




(b) 



(c) 



(a) 



(b) 



30 24a 




34 30 34 




[119] 




(c) 




